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This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 



2. This REPORT consists of a total of 



sheets, including this cover sheet. 



□ This report is also accompanied by ANNEXES, i.e., sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority (see 
Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 



These annexes consist of a total of _ 



. sheets. 



3. This report contains indications relating to the following items: 
Basis of the report 
Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

Certain documents cited 

Certain defects in the international application 

Certain observations on the international application 
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Facsimile No. 


Authorized officer 
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INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



International application No. 

PCT/JP00/06987 



I. Basis of the report 



□ 



1. With regard to the elements of the international application:* 
the international application as originally filed 

the description: 
pages 

pages 

pages 

| | the claims: 

pages - - 

pages 

pages 

pages 



, as originally filed 

. filed with the demand 



, filed with the letter of 



, as originally filed 

, as amended (together with any statement under Article 1 9 
, filed with the demand 



filed with the letter of 



□ 



the drawings: 

pages 

pages 

pages 



, as originally filed 
, filed with the demand 



? filed with the letter of 



| 1 the sequence listing part of the description: 

pages 

pages 

pages 



, as originally filed 



filed with the demand 



. , filed with the letter of 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language which is: 

□ 

the language of a translation furnished for the purposes of international search (under Rule 23. 1(b)). 

□ 

the language of publication of the international application (under Rule 48.3(b)). 

CZ] the language of the translation furnished for the purposes of international preliminary examination (under Rule 55.2 and/ 
or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

□ 

contained in the international application in written form. 

□ 

filed together with the international application in computer readable form. 

□ 

furnished subsequently to this Authority in written form. 

□ 

furnished subsequently to this Authority in computer readable form. 

The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 

The amendments have resulted in the cancellation of: 

□ 

the description, pages 

the claims, Nos. 

the drawings, sheets/fig 

5 |~j T ni s report has been established as if (some of) the amendments had not been made, since they have been considered to go 
beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originally filed" and are not annexed to this report since they do not contain amendments (Rule 70. J 6 

and 70 .1 7). 

** Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this report. 
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IV. Lack of unity of invention 



1 . In response to the invitation to restrict or pay additional fees the applicant has: 
1 I restricted the claims. 
1 I paid additional fees. 
1 I paid additional fees under protest. 
1 1 neither restricted nor paid additional fees. 



El 



This Authority found that the requirement of unity of invention is not complied with and chose, according to Rule 68.1, 
not to invite the applicant to restrict or pay additional fees. 



3. This Authority considers that the requirement of unity of invention in accordance with Rules 13.1, 13.2 and 13.3 is 

□ 

complied with. 

not complied with for the following reasons: 

See supplemental sheet for continuation of Box IV. 3. 



4. Consequently, the following parts of the international application were the subject of international preliminary examination 
in establishing this report: 



all parts. 

1 I the parts relating to claims Nos. 



Form PCT/IPEA/409 (Box IV) (July 1998) 



™ Rnernational application No. 

INTERNATIONAL PRELIMINARY EXAMINATION REPORT pcT /Jp QO/06987 



Supplemental Box 

( To be used when the space in any of the preceding boxes is not sufficient) 
Continuation of: IV. 3. 



This application includes the following two groups 
of inventions. 

Claims 1 and 2: inventions relating to agents for 
relieving carbonyl stress, in which the active ingredient 
is a biguanide; and 

Claims 3-5: inventions relating to carriers having a 
biguanide immobilized thereon, application thereof and 
methods for using the same. 

The only feature common to the inventions set forth 
in Claims 1 and 2 and the inventions set forth in Claims 
3-5 is biguanides; however, biguanides are known. 
Therefore, there is no technical relationship between 
these two groups of inventions which involves a special 
technical feature that defines a contribution to the 
prior art, and they are not so linked as to form a single 
general inventive concept. 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 




1 . Statement 

i-i 1 2 4 5 YES 
Novelty (N) Claims ' z ' * ' J 

Claims 3 NO 

4 5 YES 

Inventive step HS> Claims ' 

Claims -1-3 NO 

Industrial applicability (IA) Claims 1-5 YES 

Claims NO 




2. Citations and explanations 

Document 1: Yasushi Tanaka et al, "Inhibitory effect of 
metformin on formation of advanced glycation 
end products", Current Therapeutic Research, 
Vol. 58, No, 10 (1997), pp. 693-697 
Document 2: Yoshinari Yasuda et al., "Carbonyl stress. A 
new development of advanced glycation end 
products", Gendai Igaku, Vol. 45, No. 2 
(1997), pp. 363-368 
Document 3: G. T. Layton et al., "Factors influencing the 
immunogenicity of the haptenic drug 
chlorhexidine in mice. Part I. Molecular 
requirements for the induction of IgE and IgG 
anti-hapten antibodies", Molecular 
Immunology, Vol. 24, No. 2 (1987), pp. 
133-141 

Claims 1 and 2 

Document 1 discloses the inhibitory effect of 
metformin on the formation of advanced glycation end 
products (AGE), and notes that guanidine and biguanide are 

■ _-u -! j^. om-i no nrnnns and that aitiinoQuanidine 
hydrochloride (AG) reacts with dicarbonyl metabolites to 
inhibit the formation of advanced glycation end products 
(AGE) and suppress the Maillard reaction (page 693, line 4 
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from bottom to page 694, line 2) . 

Similarly, Document 2 discloses production of 
carbonyl stress by carbonyl compounds. 

Given this, a person skilled in the art could easily 
conceive of investigating the use of a biguanide to 
alleviate carbonyl stress by reacting with the carbonyl 
compounds which cause carbonyl stress and inhibiting AGE 
formation . 

Therefore, the inventions set forth in Claims 1 and 
2 do not involve an inventive step. 

Claim 3 

Document 3 discloses a KLH complex with bound 
chlorhexidine . 

Therefore, the invention set forth in Claim 3 is not 

novel . 

Claims 4 and 5 

None of Documents 1-3 discloses an adsorbent for 
carbonyl compounds comprising a carrier with a biguanide 
immobilized thereon, or removal of carbonyl compounds by 
using such a carrier, and these features could not easily 
be deduced by a person skilled in the art. 

Therefore, the inventions set forth in Claims 4 and 
5 are novel and involve an inventive step. 
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VI. Certain documents cited 



1. Certain published documents (Rule 70.10) 



Application No. 
Patent No. 



wo,00/10606,al 
[ex] 



Publication date 
(day/month/year) 



Filing date 

(day/month/year) 



Priority date (valid claim) 

(day/month/year) 



02 March 2000 (02.03.2000) 23 August 1999 (23.08.1999) 24 August 1998 (24.08.1998) 



2. Non-written disclosures (Rule 70.9) 

Date of written disclosure 

Kind of non-written disclosure Date of non-written disclosure referring to non-written disclosure 

(day/month/year) (day/month/year) 
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102-^ Kanagawa (JP). 

(74) ftSA: »*tDiS. ^(SHTMIZU, Hatsushi et al.); T 

300-0847 £&S!i±;TtffiS]Wi-i-i Hfto< tftf;U6Pg 

Ibaraki (JP). 



(81) tt^ll (Slty: AE, AG, AL, AM, AT, AU, AZ, BA, BB, 
BG, BR, BY, BZ, CA, CH, CN, CR, CU, CZ, DE, DK, DM, 
DZ, EE, ES, FI, GB, GD, GE, GH, GM, HR, HU, ID, IL, 
IN, IS, JP, KE, KG, KR, KZ, LC, LK, LR, LS, LT, LU, LV, 
MA, MD, MG, MFC, MN, MW, MX, MZ, NO, NZ, PL, PT, 
RO, RU, SD, SE, SG, SI, SK, SL, TJ, TM, TR, TT, TZ, UA, 
UG, US, UZ, VN, YU, ZA, ZW. 

(84) JI^SI AR1PO ftWt (GH, GM, KE, LS, MW, 

MZ, SD, SL, SZ, TZ, UG, ZW), zl — ^ S^T^fF (AM, 
AZ, BY, KG, KZ, MD, RU, TJ, TM), 3 — O y 
(AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE, IT, 
LU, MC, NL, PT, SE), OAPI ftfr (BF, BJ, CF, CG, CI, 
CM, GA, GN, GW, ML, MR, NE, SN, TD, TG). 



= (54) Title: AGENTS FOR RELIEVING CARBON YL STRESS 

— (54) S£EB(D*«i: h UXSfJl] 

(57) Abstract: Agents for relieving carbonyl stress which comprise biguanides such as metoformin. By administering orally or the 
^ like, these agents are usable as drugs directly acting on carboxyl stress in vivo. 

^ (57) g£]: 
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WMW 

*ttZ>3mm#)t£mb%.fo-e#>Z> 0 1912^13^ =? — b*(Maillard)#T5. 
hil^O^^^AP^-r i> i:^fet3*fe-r S^mt^a LT^#i- bfe(Maillar 
d, L. C, Compt. Rend. Soc. Biol., 72: 599,1912)o *4=? — YfcS6\±. 

& Zlzm-^ IT ^ £ C £ 6 . &,£fb^©#I?T*?i7F^#M#> £ tlT £ fco 
b(Rahbar. S., Clin. Chim. Acta, 22: 296,1968), ^ti& mmz It 

P^OSiiST-^-rSt:^ U >4>^> b i>^>t3-ft*^ti?>^^^#3 (Adva 
need glycation end products, WT AGE £^ti&t2>) ^b^^CDlif^ 

mzmt>%?jfo*^mmtyizfcm&(D^^)i#-)Ub^ j p age < 
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bTl^& (Miyata, T.et al., Kidney Int. ,51:1170-1181,1997, Miyata,T.et al., 
J. Am. Soc. Nephrol., 7: 1198-1206, 1996, Miyata,T.et al. .Kidney Int. 55:389 
-399,1999, Miyata, T. et al., J. Am. Soc. Nephrol. 9:2349-2356,1 998 ) e d 

5fc»T-&££%;t £>ft3(Miyata,T.et al. .Kidney Int.55:389-399,(1999)) e 
otti^r;^ h\sXtfLm&i£im-?2>ZLt&, ±lz&li-2> AGE <D£je££#P 

mizmmmmom^ ^(D^mmi^mm^m^xmrnmrnm^izmm^n^o 
*fr\,xm&nc»mMmRmwz%k®>z><m-&&>2>o %<ntz&mmmm&*<oii 

- Mb€?<tomm±±W u * ^ w^i ^* % f, ^ n s 0 

^(D{£T^M5i<b#cDiiJl iz m^-fZtmpLbtlZ (Miyata, T. et al., Kidn 
ey Int., 58:425-435, 2000, Inagi R. , et al., FEBS Lett., 463:260-264, 19 
99, Ueda, Y., et al., Kidney Int. (in press), Combet, S., et al., J. Am. 
Soc. Nephrol., 11:717-728, 2000 )„ 

mm izmmmmmm iz & v n x m x $ titz ^ - x iz x o xm& ft &d jv 
#-)i,xhux#Lmtte-ox^2>z.t&, mfc&xzf^fccDftmm^mmir 

£>tiEE!8£*ifc(Yamada, K. et al., Clin. Nephrol., 42: 354-361,1994, Nakaya 
ma, M. et al., Kidney Int., 51: 182-186,1997, Miyata, T. et al., Kidney 
Int., 58:425-435, 2000, Inagi R. , et al., FEBS Lett., 463:260-264, 1999, 
Combet, S., et al., J. Am. Soc. Nephrol., 11:717-728, 2000) o dCD<fc 

mffimmiz%>^xbt))m=-)ix h v^mmcomm^mt^xx^^mz^o 
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(PCT/JP99/04521) 0 

#j&5S (i) ci^-f u M^tcmtr-r ^;m=m)&&&?2>z\ 

tzte^tztiT^z ( rmmmm<DM®)mmj pp22-3i, 3. wn-j k#j ; m 



(i) 




NH 



NH 




N 



C 



NH 



C 



N 
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)^mm (Sulfonyl Urea;SU#J) Mlzftte^Xs £ < ^5 «k -5 £&oTV> 
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So 

&&n-Dfc&M*mm?2>o iS*. RK R2. R3. :fc«i:t5R4l;iu H. 7*-)\,mtt 
-JI3:5£ ( 1 ) 



D NH NH 

Rl \ II || /h 

N — C — NH— C — N . 
R 2 / X R 4 
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• 7D>y7;i'f t h* 

* s J^M3ltlf^4't3^'r2.Cl^:»^>ttTV^S (Richard, J. U. et al., Fund. 
Appl. Toxic, 4: 843-853 (1984)) 0 Z.tlt>(D*i ;u^_;Hb^4i> ittfT^StD 

KDdpi/^^-;i/7;i/^^— ;v (5-hydroxymethylfurfural) 

• T-fe h7;i/rt h* 

• u r «; >g? 

^fe^>i:S^^i:^T-#So Ifr^CttMIlJTi^ 
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7 jl ^ >(Phenformin;Phenethyl biguanide) 




(CH 2 ) 2 



NH 

\ II 

N — C — NH 

H ' 



NH 
II 

C — NH2 



>(Metformin;Dimethyl biguanide) 



CH3\ 



NH 
II 

N — C — NH 



CH 3 / 

y-fcjl/z. >(Buformin;Buthyl biguanide) 



NH 
II 

C— NH 2 



CH 3 -(CH 2 )3 

H 



yu tfT— ;KProguanil) 



N — 



NH 
II 

C — NH 



NH 
II 

C — NH2 



CI— {3~~ NH— C — NH— C — NH — CH(CH 3 ) 2 



II 
NH 



NH 
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Z d ;i/^s^r ^ V XChlorhexidine) 

NH NH NH NH 

jff-\ H II II II _ 

Cl-^J-NH— C — NH — C — NH(CH 2 ) 6 — NH — C — NH — C - NH -\_)— CI 

(1) ^^;i/yT-^>^iToy^^>SI#i$: (f$gBl@6 2- 1 4 2 1 1 4^, 
ftBfll@ 6 2-2 49 9 0 8^ 1-5 6 6 1 4^ 1 -8 3 0 5 9 

- 1 5 6^. *&H¥2- 7 6 5-^, »2-4 2 0 5 3-^. &BB 
¥6-9 3 8 0-^. ^i¥5-5 0 5 1 8 9f) o 

(2) *;i/*n;i/fc K^>ft2r<Dt K^s;>g|#<*: 0 

(3) t7VD> W¥6-2 8 7 1 7 9^f) N l^\/U> (Wl 0-16 
7 9 6 5^) n tf^V— )l mmW-6- 1 9 2 0 8 9^, ^Pf 6-2 9 8 7 3 
7-*S\ 9 8 7 3 8^) . >r (W5-2 0 1 9 9 3 

»6- 1 3 5 9 6 8-^, 1 3 3 2 6 4-*S\ ^1 0-18 

24 6 0f) , t#'> h-r> (^¥6- 1 3 5 9 6 8^) & 2*®©^!^ 

(4) h U7v-;i/ (#n?6-i 9 2 0 8 9f) 3mcommm^^-r S 

5 illSSIb^tlo 

(5) ^T^'J > 1 0- 1 6 7 9 6 5^) > f?V-;i/ (^ff4-9 3 

7 5^ ^IH¥9-5 9 2 5 8^) . ^T^U^> (^l¥5-2 0 1 9 9 3^ N 
^¥3-2 6 1 7 7 2f, 7 - 1 3 3 2 6 4^. ^H¥8- 1 5 7 4 7 

3^) taw im^mm^t imcDtf&mm^*%i-r2>5m&mm&>ib&®)<> 
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mmttm-tz 5 s^imswb^o 

(7)bU^> (^pH¥1 0- 1 5 8 2 4 4-*f N 1 0- 1 7 5 9 5 4^) N 

b »; * v > («ra*¥ 7-500811^)^ z<D<£&m 6 

(8H >^v-;b 6-2 8 7 1 8 0f) , -c>^> (#IB¥ 

6-305964^), ^y'J> (^fl¥3-l 61441f) fcifCD$M«6 

(9K>^7V-;V (ftBi¥6 - 3 0 5 9 6 4^) ?*Z<D&ffigm*m&tiLm 

(10) -O^J^y x> (#§l¥7- 1 9 6 4 9 8^) & *:©^»tf6^«S&3g5SMb 

(11) ^Wb^> (»3-204 8 74t, W4-3 0 8 5 8 6^) & 

(12) *;um"vV;p (W2-I5 6§s W2-7 5 3f) N *;wts;>& 
(#B3¥2- 1 6 7 2 6 4^) . b h*7i?> (#SIPP3- 1 4 8 2 2 0^) 

©MlSib^o 

(13) ^>v*y > (W9-3 1 5 9 6 0f) s b h*D*y> (»f 5-9 
1 1 4-^) 

(14) |g|»»l^*;i/^>K 1-56614 -ts W5- 3 1 0 5 6 5 

asw -i m^mt^ mmme 2-249709^) e 

(16)*^;i/V->i7A{b^ (4WP2-6 2 8 8 5f, ftm* 5 - 2 5 5 1 3 
0-^ N ^7-24 7 2 9 6^ 8-5 9 4 8 5f) 0 

(Yl)y^^yf^ Ym mm^3~ 2 4 0 7 2 5^> - 2 0 6 8 3 8-^. 

9-241 1 6 5^ WO9 4/04 5 2 0) 0 
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(18) 7Jl<*JV7*>m mH¥6-2 0 6 8 1 8^ 9 2 3 3^ N 
W9-4 0 6 2 6-Sf, <&m¥9- 1 2 44 7 l-*§) 0 

(19) 7* ;mm (&m¥4-5 0 2 6 1 1f, ^¥7-5037 1 3^) 0 

(20) T^=J^DU> (W6-3 0 5 9 5 9^) , &mwm (W09 1/1 1 
9 9 7). Y.UV-$-7 3-\)V-t>K mm^-l 0- 1 5 8 2 6 5^) 

(21) tf 'J K (^if 7-5 0 0 5 8 0^) 0 

(22) t:U h**1tc- >&2f©t^ =• (W09 7/0 9 9 8 1). 

#3o 

(25) ^ h^VJ ?V>m<b&M (&m¥6-2 5 6 2 8 0^) o 

(26) *h1t>M mi¥9-2 2 1 4 2 7^) 0 

(27) *>->M (^¥9-4 0 5 1 9^) o 

(28) lg4a^> ; E-^A>i'^->^<b^o 

zzt&T-BZo mnmtvxi±, mm®, mm. ar-t^au ^ ?l 
Bvt&atm. &t&mm. mm&MM, &z^i±mmwmmm**Tzt&T* 
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«fc tf wfimm & m z. xm& u E^^it s c £ £ £ o s^rr s £ ^ #t* # s o 

So 

&S^tt#tfc£i*-S££tz<fcD*§S££:#-C£So #Bd£©aiRfc: 

<tt)> zK^^j^^^jcD^-rticD^jM^-rsciii^-e^So tk^^j^-ts 

S i n (irWOMfigfa o \ ^ t (is tz<b<Dt mm&mf&Vo £-?2>ztT:ft 

^u^^u>^'J=i-;u^^ffl^sc^*sT-SSo Ji^Jicti, -ist3^>h^- 
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-Y K *U ;k t^u;^ fcs^tttfu 

•fe ;w d tgzgtte© <fc ? fcTk&^i^fcf z z t. iz <fc o > £: ir 5 

(&JS0 -e>J£#*t#l<Wai (ffcte, ^ftfr, <£S!k tjfet 
mtzbO. 001~10mg N J: t)Si^U<(iO. 0 l-lrngfTZZblzZ*)^ 

i b i~~5®(D%&m-em'&MiRT2>zti) s X'%z>o &is*mmz&^T. \z?i> 

z<Dx\ zcDt^mi&mm&tpiz^sbXLftwcD-tjfrtf-frx h isx&wm&mm 
K^j^s/^uTim^b^n, i&mmzft)i#-)i,xhi'XVimftfom$ti2>o 

Zm-SlZtt, fztZ&O. 5-10 OmM, mmi -5 OmM, $f^L<(i5-2 0 
mM ^&SJ;?£}«?-& 0 
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miz&mm, t'*^-^* >yLtzt)<Dtez&mtf*>n%o 

#u ^^u^i^, ^u-r^K^fi^. ^»jH7i^^>^a^, 

«lM45J;^ne>©l§#^ ^dm^k #>ji£<te-;w *u*^b>. * 
l Jx;i'7*x ^'Jx-rM^7*>, ^'J7d^I/x #u t^xl;^:p;^,:□ — 
^'Jx^b>rl/7^l/- K ^'J7U\ ^>U=i>^> 

Mmiz±&m%ntLxb&^o 
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i*'J>fc<T5C£#T-&5©T-*?£bV\, bT^T:^ 

7* K*£^ x k*S^ <f^y*g-£, s>*;i/7-f KlS^fi^tr&n 

So 
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mmiz'nozh&T'gZo z\(Dm^. wn-j Ym^^mmmmizm^it^x 
&<z\£&&3L^ 0 m<b£[sxmi^nhMffim(DMm&&%i(Db<Dzmm-r 

U 7? U h ij ;i/ (PAN) . **'J7U\ #U>f5K U ai-T^l/^ d 
% if:t7A4 MMtHSS* izmm. £ & J; ^ ciOct^iz t ? 

^r»*}fits^n, *(D3Lmzft?2,mmft&&ot£t)ti. mmitt<nz> 0 mm 
mmizm&(Dmm*W5<'tz&>. m>m.mm&<%m? %zh*>x%z>o mmmmtx^ 

W7i-j Fm&fomzmfe<tLtz®m. foz^ten^mmnzo 
tetemzmfeistcWTj-j vMxtxDn^zmmmmm^mv. u.&mz%. 
m • fit 5 *;^-;Hb^ft4 h 7 ^ 1 5 c h tft- § s o &#i3;fcv>Tfcfc. 
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age mm. & mm-r z cl t iz j: o stfg-t 5 z. ^ #t- £ s 0 £#:f*i c & » zwrn £ je 
sty:, ^mMizx^ij)i^-)vx hux&mm&&z j 3-Ltcmt. ttmnm-e* 
jfii^oAGEMS^it^-r^o ttmtz&. mmmm. &&^&z<DHimMfj>*>3LM 

e»o*;p5jt— ;Wb^tt N f^&SWc^-f iz hplc *Sffcffl^T«Sfc:a85fer3 

(Ohmori S. et al. J.Chromatogr.414: 149-155, 1987. YamadaH., 
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J. Biol. Chem. 269:20275-20280, 1994) 0 2,4-i?- h o 7 h* 

^i;>(2,4-DNPH)^^ttTT'*;i/^-;Wb^i:^li&^-&s 4^t5»fi4*ft 
£ 360nmtw*5{tS«^T-«iJ^-rSCli:*-C'#?»o AGE £ LTfciU ^> 
S*>«F4»HU: UTfiJffl-rSdfc^T^So ^> h^>©&*BHPLCtw<fc£5£ 
*^^{i^»J-efe^(Miyata T, et al. J Am Soc Nephrol 7: 1198-1206, 1996)o 

g*lfil*?tJ^£*t&'f 3(N. Engl. J. Med. 334:574-579,1 996 )o LfctfoT. 

&mm-r M-^^M^iw^tts^^^-Mb^^ age ©iugsfiSfg 
*=;Wb^*KD»ft(#MK ««iB:>f >+i^- MOT (lOT) *^To 
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met*, << ^mizx^mmmmm^(D^^)v^-Mt^ u^;^ 

;KMG0h ^^^S-^^^^^bD v>(3DG)CD^^M(#l mM)100//l, 0.1M 
©U >^®^(pH7.4)800>tzK SOmoWTj-J K#Mr$ 100^1 §I^b> 3 
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1 0 0^1 £2M3fijfijR&4 0^1, 1 % o-7 x^l/ * > 4 0 /zk 5 0//M 

2,3-7* >^*> 1 0 0//1 ^iP^.T«#^s 2 5°CT* miH£jfo£-&fc. ^ 
■tofr-K-Mb&fyih o-7x-l/>^T^ >£©S/foT*£j$f 5=^3r-!J-'J >M 
#<*:^i£^*^A^fflVAfeHPLC tc«fc »D Ohmori Ohmori S. et al. J.Ch 

romatogr. 414:149-155, 1987. )tc«t DateUfc, «$Sfc UT^'J**"!*— ;K 

ffi©£tttt«fc^SJ£5*n*:^ (EI4;control) . — # s \Z>f?1-<t HSOfcin 

UU iil*fMt:y7t>f F^J^H^b^tifcm^^^M^-y-Sc^icfcoT. 
M^*;i/*-^;Wb^£l&:£T-£&o 

PD-4 1. 5) *C^"rS«-ffl*;i/^-;i/-fb^«50fiS Ohmori 
(Ohmori S. et al., J. Chromatogr., 414:149-155, 1987)£ffiOT$J£Lfco 
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D - 4 1 . 5 ) 9 0 0 ul tz N If K#J£ 0 . 1M U (pH 7 . 

4)i:§ibfciil 0 0,ul ^^SnbTt)->7-;v^i: bfco t^T^-^ K#J 

ffl^TftiJ^L&o -T&totK ^ >^a^<- MlTtCDtvr^ 1 0 0 ^UZ 2M 
j®i&m&4 0 ul. IX o-7iri/>i/7'>4 0/zK 2 5 uH 2,3-7* > it* 
> 1 0 Oul &J)UZ.Tmft'&, 2 5°CT' lBSF^Slfo o i?±))m-)Wb£iW 

Afcffll^HPLC let X> Ohmori *><DJ5m (Ohmori S. et al.J. Chromatogr. 4 
1 4:1 4 9- 1 5 5,1 9 8 7) CtD^tfc, «*ffll:Ltyym-;k 

i o o%i:bfeh#©a#* (%) -ei^nso t^r^ k 
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pd-4 i. 5) &&^$nxuzmmmffimm<DmmmmmwL (m&mz2 
n$ii8fl?ebfc»o 900 vu k^j^o. im v >mmmmvH 7.4) 

izmfrLtcmi 0 oui £«iu m&'&<D } £9T-)-'( h*®iijg#(k 5, 25, 

5 0mM©?&M£&££?£U 3 7 0 CT-4B3fF^ >*o-^- h b£o bT^T^- 

-Y K&i^bTfcJu ^h*;i^>. ^;i/^>, *5«tt^^3i>*:;i/^ >^ffli>^ 0 
-< >*i^- h^T^O-9->^;i/2 0 0/zl iC7k2 0 OaK 2M^^1 0 0 
ul^m^A't^ 0. 4 5^m07^^-T«bfc o Ml 5 0/il(:l 
0//M 2 , 3 >i?^ > 5 O^K 1% 0-7 U 5. > 2 0 ,ul &KUZ.X 

mtr&. &ux2mmfe}fog-&tco o^ic, 5 n TkSHt^ h u ^atks*4 0 

00/ilC2M jg^t^fciPiU at^b^y^U >i#ftSili5bfco Ohmor 
i bOttk (Ohmori S. et al. J. Chromatogr. 414 : 149-155, 198 
7) tciD7Kffl*jS»ffl3bvA4fflv>fcHPLCt:«tD^#fU 7*»J ^ 

© a^ #i£T b . lftl&&«?&&*& £ £ v > t * V * Mh&VacD h ^ 
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Kcafi^O. 5s 2 5, 5 Ort©jg*h3ftS«fc-5K:u 3 7 °CT- 4 Of Fe^ > 
^-Hfco tf^T±^r K&liiUTfcfc, 

7i>*;i/^>»L ^'Jt+if-;K ^5 L ;i/^'J^-^-^— ^oticrs^ 
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1 . tr^T^-r \ t ffl£tz&mm¥mz&®2nz*nb(DM*m®}mfr£?2> 

2. wr+j 7z>$;^x *h*;i/*>, £<i:z>*:7-*;i/5. >fr 



VS. 



WO 01/24790 



PCT/JP00/06987 




WO 01/24790 



PCT/JP00/06987 



2/9 

m2 



125- 




cont 0 1 5 24 



ftm (hr.) 



WO 01/24790 



PCT/JP00/06987 



3/9 



EI3 



125- 




WO 01/24790 



PCT/JP00/06987 



4/9 

125t 1 




ism (hr.) 



A. 



4i 



WO 01/24790 



PCT/JP00/06987 




WO 01/24790 



PCT/JP00/06987 



El 6 



6/9 



100- 



IS(mM) 
□ o 




A 



WO 01/24790 



PCT/JPOO/06987 



7/9 




WO 01/24790 



PCT/JPOO/06987 




*4 



(in 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP00/06987 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI 7 A61K31/155, A61P43/00 



According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 A61K31/155, A61P43/00 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
CAPLUS(STN) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



PX 



PX 



TANAKA YASUSHI et al . "INHIBITORY EFFECT OF METFORMIN ON 
FORMATION OF ADVANCED GLYCATION END PRODUCTS," 
CURRENT THERAPEUTIC RESEARCH, VOL.58, NO. 10 (1997) 
pp. 693-697 

YASUDA YOSHINARI et al . "CARBONYL STRESS . A NEW DEVEROPMENT 
OF ADVANCED GLYCATION END PRODUCTS , " 
GENDAI IGAKU, VOL.45, NO. 2 (1997) pp. 363-368 

G . T . LAYTON et al . " FACTORS INFLUENCING THE IMMUNOGENIC I TY 
OF THE HAPTENIC DRUG CHLORHEXIDINE IN MICE- PART I. 
MOLECULAR REQUIREMENTS FOR THE INDUCTION OF IgE AND IgG 
ANTI -HAPTEN ANTIBODIES," MOLECULAR IMMUNOLOGY, 

VOL.24, NO. 2 (1987) pp. 133-141 

WO, 00/10606, Al (MIYATA TOSHIO) , 

02 March, 2000 (02.03.00) (Family: none) 

DANIEL RUGGIERO-LOPEZ et al . , "REACTION OF METFORMIN WITH 
DICARBONYL COMPOUNDS . POSSIBLE IMPLICATION IN THE 
INHIBITION OF ADVANCED GLYCATION END PRODUCT FORMATION, " 
BIOCHEMICAL PHARMACOLOGY, VOL. 58 , NO. 11 (1999) 



1,2 



1,2 



1,2 



1,2 



Further documents are listed in the continuation of Box C. Q See patent family annex. 



* Special categories of cited documents: 

"A" document defining the general state of the art which is not 

considered to be of particular relevance 
"E" earlier document but published on or after the international filing 

date 

U V document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or other 
means 

"P" document published prior to the international filing date but later 
than the priority date claimed 



"T later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 

"X" document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"Y" document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 

U &T document member of the same patent family 



Date ofthe actual completion ofthe international search 
15 December, 2000 (15.12.00) 



Date of mailing of the international search report 

26 December, 2000 (26.12.00) 



Name and mailing address ofthe ISA/ 

Japanese Patent Office 

Facsimile No. 



Authorized officer 



Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1992) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP00/06987 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim N . 


A 


pp. 1766-1773 

US, 4028402, A (Hoffmann-La Roche Inc.,), 

07 July, 1977 (07.07.77) 

& DE, 2542598, A & FR, 2287221, A 

& GB, 1473256, A & JP, 52-83906, A 


1-5 



Form PCT/ISA/210 (continuation of second sheet) (July 1992) 



NAL 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP00/06987 



Box I Observations where certain claims were found unsearchable (Continuation f item 1 of first sheet) 



This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons: 
1. Q Claims Nos.: 

because they relate to subject matter not required to be searched by this Authority, namely: 



2. Q Claims Nos.: 

because they relate to parts of the international application that do not comply with the prescribed requirements to such an 
extent that no meaningful international search can be carried out, specifically: 



3. Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 



Box II Observations where unity of invention is lacking (Continuation of item 2 of first sheet) 



This International Searching Authority found multiple inventions in this international application, as follows: 

The present application involves the following two groups of inventions. 

Claims 1 and 2 : inventions relating to agents for relieving carbonyl stress 
which comprise biguanides as the active ingredient. 

Claims 3 to 5: inventions relating to carriers having biguanides fixed 
thereon, use thereof and methods of using the same. 

Although the inventions of claims 1 and 2 and the inventions of claims 
3 to 5 have only one matter in common, i.e., biguanides, biguanides had been 
publicly known. Accordingly, the two groups of inventions cannot be recognized 
as being in a relationship of having in common a special technical feature exceeding 
the prior art. Such being the case, these two groups of inventions are not 
considered as being so linked as to form a single general inventive concept. 

1. Q As all required additional search fees were timely paid by the applicant, this international search report covers all searchable 

claims. 

2. ^ As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment 

of any additional fee. 

3. Q As only some of the required additional search fees were timely paid by the applicant, this international search report covers 

only those claims for which fees were paid, specifically claims Nos.: 



4. No required additional search fees were timely paid by the applicant Consequently, this international 

search report is restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 



Remark on Protest Q The additional search fees were accompanied by the applicant's protest. 

I I No protest accompanied the payment of additional search fees. 



Form PCT/ISA/210 (continuation of first sheet (1)) (July 1992) 



THIS 



NK 



CSPTO) 



IfflJH*^ PCT/JP00/0 6 98 7 



a. &m<K>m-rz&&<r>ftm immm/t&m u po ) 

Int. CI' A61K31/155, A61P43/00 



Int. CI' A61K31/155, A61P43/00 



CAPLUS(STN) 



TANAKA YASUSHI et al. 'INHIBITORY EFFECT OF METFORMIN ON 

FORMATION OF ADVANCED GLYCAT ION END PRODUCTS, * 

CURRENT THERAPEUTIC RESEARCH, VOL.58, NO. 10(1997) pp. 693-697 

YASUDA YOSHINARI et al. "CARBONYL STRESS. A NEW DEVEROPMENT 
OF ADVANCED GLYCATION END PRODUCTS, * GENDAI IGAKU, VOL. 45, 
NO. 2(1997) pp. 363-368 

G. T. LAYTON et al. "FACTORS INFLUENCING THE IMMUNOGENICITY OF 
THE HAPTENIC DRUG CHLORHEXIDINE IN MICE-PART I. MOLECULAR 



1,2 



1,2 



xst. (sa&fl-r) 
rpj mmmmamx. A^mftmnn&n&miitezmm 



<nmM<?)tztblzl\m-r2> t <r> 

rxj GicM&o&zxmxib^x. mmxm<o^x^m 
tyj mz.mm<r>z>z>xmx$>^x. mmxmti&niiii 

r&j P-/<fyh7r5!J- XSt 



15. 12. 0 0 



SKSffSS^-ISitB 26 1 2.00 



mmmitmMv&VfiRtfifrxft 

B*S#fF/r (ISA/JP) 
S5{I#^ 100-8915 



4- ^ I f EP 
tt!§#^- 03-3581-1101 



4 C 



8 5 17 



3 4 5 2 



iSPCT/ISA/2 10 (^2^) (1 9 9 8^7J§) 






PCT/J POO/06987 


C . 
















REQUIREMENTS FOR THE INDUCTION OF IgE AND IgG ANTI-HAPTEN 
ANTIBODIES, * MOLECULAR IMMUNOLOGY, VOL. 24, NO. 2 (1987) 
pp. 133-141 




PX 


WO, 00/10606, Al (MIYATA TOSHIO) 
2. 3fi. 2000 (02. 03. 00) (77 5y-^L) 


1,2 


PX 


DANIEL RUGGIERO-LOPEZ et al. "REACTION OF METFORMIN WITH 
DICARBONYL COMPOUNDS. POSSIBLE IMPLICATION IN THE INHIBITION 
OF ADVANCED GLYCATION END PRODUCT FORMATION, * BIOCHEMICAL 
PHARMACOLOGY, VOL.58, NO. 11(1999) pp. 1766-1773 


1.2 


A 


US, 4028402, A (Hoffmann-La Roche Inc. , ) 
7. in. 1 9 7 7 (0 7. 0 7. 7 7) 

& DE, 2542598, A & FR, 2287221, A 
& GB, 1473256, A & JP, 52-83906, A 


1-5 




/ 







«SPCT/ISA/2 10 (M2^-i^cOi^t) (1 9 9 8^7^) 



m^mmm^- pct/jpoo/06 9 8 7 



hi a*(o«H<o— ttowaE^-g gft^fc*<pjfcja. (jgi^—*:?g>2g>at») 

8:3B83:Sg3« (PCT1 7* (2) (a)) «>«J£fc «fc 9 . r<OfflKfSS$a«H:ifc<©3Si3t::«fc 9 f»#0>$Sffl<*>-SIHwOl,NTfE 



3. □ IS*^«Sia tt, ^JRIS*ro$SH-efcoTPCTSIiJ6.4(a)0^2^:S.^3XcO^{C 

0 l^iSK! L-TV^S h<Db {'±V N x.^v % o 



1. □ w«AjW^«ia*waE#^«:i-^rMMrti=lwtufco-t?, rcinititii, i-^TOP^Rllg/jMi* 



«SPCT/ISA/2 10 (Si-:- i?<ojgm (1) ) (1 9 98f 7J) 



THIS 



NK 



m m 



0 



(age m 9z 0> m tz' & 



23 



* ** 



» "IB 

- «K«fb • Alzheimer & ■ &7££m 

«t n§ advanced glycation end prod- 

^ CAGE) *» L "0*4 £ ******* M 
»»*Wtt«IWtUT^. ^Tli. AGE 

T4 adv «"ced glycation end product (J^T 
AGEiB&1-)A^ $ix> 

V% *• *» AGE It, mtcoSimz ± 0 



— Key words- 



* Yoshinari Yasuda : / 

* * Toshio Miyata : 

* * *Gen Sobue-**m*^fe Splm 
t Izumi NaKashima^^M^ftS^ 



®* fc «t o x ^j*aa*f»4. o , Kmmtyan 

j^TCML i*t)f (t , **>***»lc»ft; 

* + tt AGE fc < OWJfc 

^**£lc. AGE eRfeM****,^- 
* M' x carbonyl stress 4£U4£*lni L T ^ 5 



I 



SdffftJKf&t AGE 



AGE ttlg * ftWMMfc L 



*W'S PAGE BLAftH (ttspr fc . 



364 



SlftE^ 45*2-5- ¥*9^11fl (1997) 




NH, 



I « 

(CHOH). P «rt 0 , n 

<-H a OH 



"Lysine 
I 



NH 

CM 
I 

(<fHOH). 
CH 2 OH 



4^AUJ 



HN 

i 

Vrglnfne 



r 

c=o 

(CHOH), 
CH a QH 

b"-? Kit] 
(HbAic) 



k AGE 

Advanced 
Gly cation 

End 
poduets 



* iV tf? + S//f^lj J 
H,IWH<OOH 

r- 

COOH 



I >-f 7- KSjfitAGE 



ISPS early stage 1 0* f fft T V > ft . jfej.^ -fe, 

*tt. advanced stage tmxtl, - 

»BiJl:»6fltJ, ft***-*-*, 
fiW^fctt-C* ft AGE rLft (mi) 

Maillard K J: ^ T*04>>TIR-&S-fi t > ^ ^_ p." 

«fc s*3£ft<i fiisofp®^^ i gg < mh o T 
folium 9 ti ft t,*t*n B4*£>0-c 



t & g S ix, gfcSE AGE liUftM^b, ^T£-S-f# 
ifc *f^^-g-f#^, Alzheimer^. 

^* f ^®5^Tv^ft.AGE <iS£om&££ 
H. ff^±t AGE 

T-^-»<CS5^(C5SS1-ftit^T ; o-f y—>* 
dialysis related amyloidosis (WTDRA 

DRAFTS o-f K^fifczfc^beta 2 microg- 
lobulin (JUT /? 2 m t Bg-r) T'<*> ft c t a*^ ^ 
Jhf^&t)5rW5fe*^lt4rl-rv^ft^ 

AGE *>*&tt ft - i fc*D#>T«^u AGE <n 



s • 




365 



XK>mm.ftm tz* *) dra - am&m#&. 

B MX$ * t ^ ■? «T&6ttfco#ia^LT$ 
*- 9 >. L*» L. DRA *>mm3mmRff3<o<erWcr) 

^fz AGE &%?m»f> e,tii><7)i>*, 

«. *> f± ■ i O ^ m £ M&t-f Z, iztbiz, AGE m 

I- ^ i> > liJfettfao^^, S^yu^h-^i^i 
ffiW*** < , 5 AGE ««« jfc* 

^T-<±/? 2MC0J: -5 Jcfil^^i:tt;^ LT ^ + 

*,ft.T&fc AGE fc, SgRtKI** 
ft **, * cn^tnma^ h CML JC & v> -c t 

^ )• >i^> tmm^^^^tixnr), t 

fc ? o x > t v> -J AGE t »^TO*«*c 
%H£$tLXV*2,. 

»?FAlC*i(t6 AGESWoMHfi^ 

nr. AGEtmitxhisx 

*i£. it>* Oflf SBfiS;*^ t, AGE £ v> -j £ ft 



$-x<7>mi&*> t mib£$m+c < j^^s. -< 

> h ^ > CML AGE X-lt * <0£j%j® 

mzmtmm&mMx, mtELfoxu * < 

■fb (glycoxidation) Kjfc^®T-*> * 4 tt. 

"C«<>&. in vitro X' CML ^""O V is ~s 

htLX^fz AGE .««£tfl.*>7" X3/Uf > 
OSfc®^*, fc&j&^ft, CMLfcl,-Cli7 7 

^5 A*S i 5- < . <*c X'T J * K > 5 _ 

Tl~2^^Ef5?-^ 4t AGE *^:fife 
>£L-Wt*£z.htlXv>Tz AGE*^2 B||!^ 

<=ofejwra T-^fiis $ n «, i t i, m h & iz f£ ^ ti 

AGE BftfbJRtea'lig^ Li^ ^ ^ 

i.t*tLZ> t> *> i A% AGE ^^&;fl?j58;i&/® 
ir^i^iTTf h ^>-^CML**, « 

* - ^ , ttWo«ft«3H^ 

CilS TO AGE oaE^tt^WflrlJjEA^si 

^®*»d2&5?J= tt r>X < 

IV. AGE^h^tJUsH^JU^ t> u^^s 

AGE o^BS;i@m-CTi, jrvm^^ >f . 
LT^fiKSitft. AGE @£-|±£tttf, 

-"'^-^b^jisiBtt*^ <, la zfeft i 
age Ltv^ic s*fB(rm«o Ait 



! 



THIS 



NK 



(USPTO) 



366 



»ftR* ^fi£ 9 ^9fl (1997) 



Cr* M . y „, u , Alzheimer^, mit 



iraa^oa / 1 

^WBflS^ritrhiuiiH,**. / ' i V 

lethy 
Inosc 

/■ 



iKlyexal. m ethylglyoxal kj t \ _ 

arib|„„« , ' *V>T- , t * *- X HBttCJK^ffiJliga,^^^^^ 

j QJ^^^X f UX) t MDA, HNE, glyexal ] 



«»fbS>6«i5 ffiW/A ges 



1 




IM HNE- adduct] 

Wtt<bSflje RI»M G E 9 
[CMLJ 



WaS-T* £ hydroxynonenal OUT HNE £ Bg- 

malondialdehyde^TMDA 4 ■#■#•) 
fltttMil*^*!!**'**. 4#t*aMfcLDL 
(low density lipoprotein) ±{;5SfSCt 



iPteTtt AGE T-|± * < . " n *g 

«Mb»* T * * MDA ^fiji £ 6 6 R B» ( c Iftp 

&58fi 2 *f-f~SHc an £, friz £ nt^^v^ 

" * ~ ***** * c * T-mm* 

HP********* *>«-*.=^b*#T^ 
»M«fb. Alzheimer*? 



THIS PAGE BLANK (usptc 



367 



V. 



Mb^ttw^aMfct L Tf± AGE T 

*^*^Mfc^g Wi: Lxt± HN£ ^ 
»fi*«LTifcj**ft fc HNE-adduct & V 

mda *< s a * mm L T£fe|fc s n/t MDA _ ad 

Alzheiiner*f±*oMia4: LTSHbX h u 

Alzhe.mer « fc * | t ft fc^ 

^ " * >St> ' CML ^Alzheimer 

Jffft»ttfb»*** i #i. ft. mda 

9B*t>fetL*-bD*f K^jdittttWs, Alz- 
heimer M9)MM9f(c i * ^ r u x 

mmmmtzis^x-i> b->^>, C ml 

HNE, MDA*«^T*»i-stt*^^ aT ^ 

'ff £4*6, raw**? 



* * 3t tt 

1) Brownlee M, CeramiA. Vl assara H : Advanced 
glycosylate end products in tissue and the 
biochemical basis of diabetic complications. N 
Engl J Med 318 : 1315-1321, 1988. 

2) Kirstein M, Brett J, Radoff S et al : Advanced 
protein glycosylate induces trahsendothelial 
human monocyte chemota*i s and Wetion of 
Platelet-derived growth factor : role in vascular 
disease of diabetes and aging. Pr OC Nat , Ac; , d 
Sci USA 87 : 9010-9014. 1990. 

3) Vlassara H, Brownlee M, Manogue KR et al • 
Cachectin / TNF and IL-l induced.by glue sc- 
modified proteins : role in normal tissue 
remodeling. Science 248 : 1546-1548 ; 1988 

4) Miyata T. Inagi R, Iida Y et al : Involvement of 
^-Microglobulin modified with . advanced 
glycation end products in the pathogenesis of 
nemodialysis-associated amyloidosis : Induction 
of human monocyte chemotaxis and macro- 
phage secretion of tumor necrosis facor-* and 
.nterieukin 1. J Clin Invest 93:521-528,1994 

S) Miyata T. Taneda S, Kawai R et ,1: Identifica- 
t.on of pentosidine as « native structure {of 
advanced glycation end products in ^-microg- 
lobulin forming amyloid fibrils in patients with 
dialysis-related amyloidosis. Proc Nat , Aca(j 
Sci USA 93 ; 23S3 -2358. 1996 

6) Miyata T. Iida Y, Wada Y et al : Monocyte/ 
macrophage response to P 2- microglobulin 
modified with advanced glycation end products. 
Kjdney International 49 .- 538 - 550 1996 

7) Iida Y, Miyata T, Inagi R et ^-Microg- 
lobulin modified with advanced glycation end 
products induces interleukin-6 from human 
macrophages : Role in the pathogehesis of 
hemodialysis-associated amyloidosis. Biochem 
Biophys Res Commun 201 : 1235-1241 1994 

8) Miyata T. Hori O, Zhang J-H et al • The 
receptor for advanced glycation end products 
med,ates the interaction of AG£-£2rnicr bulin 
with human mononuclear phag cytes via an 



4 



» ' * * 

1 
I 

THIS PAGE BLANK (usftu* 

j ■ 



368 



SiftES* 45«2^ (1997) 



oxidant-sensitive pathway : implications for the 
path genesis of dialy-related amyloidosis, J Clin 
Invest 98 : 1088-1094, 1996. 
9) Miyata T. Notoya K, Y shida K et al : Advanced 
glycation end products enhance osteoclast-in- 
duced bone resorption in cultured mouse un- 
fractionated bone cells and in rats implanted 
with devitalized bone particles. J Am Soc 
Nephrol 8260-270, 1997, 
10) Miyata T, Ueda Y, Shinzato T, et al: Accumula- 
tion of albumin - linked and free - form 
pentosidine in the circulation of uremic patients 
with end-stage renal failure : Renal implications 
in the pathophysiology of pentosidine. J Am Soc 
Nephrol ; 7 : 1198-1206. 1996 
ID Miyata T, Wada Y. Cai Z et al : Implication of 
redox imbalance in accelerated formation of 
advanced glycation end products in renal failure 
patients. Kidney International, 51 : 1170-1181, 
1997. 

12) Caneatrai F, Galli F, Giorgini A et al : 
Erythrocyte redox state in uremic anemis 'effect 
of hemodialysis and relevance of glutathione 
metabolism. Acta Hematol S1 : 187 — 193, 1994. 

13) Yeung JH : Effects of glycerol -induced acute 
renal failure on tissue glutthone and gultathione- 
dependent enzymes in the rat. Methods Find Exp 
Clin Pharmancol 13 ; 23 — 28, 1991. 

14) Kumano K, Yokota S. Go M et al : Quantitative 
and qualitive change of serum album in CAPD 
patients, Adv Perit Dial 6 : 127-130, 1992. 

15) Miyata T, Maeda K, Kurokawa K et al : 
Oxidation conspires with glycation to create 
noxious advanced glycation end products in 
renal failure. Nephrol Dial Transplant 12 • 255- 
258, 1997. 

16) Ahmed MU, Thorpe SR, Bavnes JW : Identifier 
tion of Afe-carboxymethyllysine as a degrada- 
tion product of fructoselysine in glycated 
protein. J Biol Chem 261 : 4889-4894, 1986 

17) Dyer DG, Blackledge JA, Thorpe SR : Formation 
of pentosidine during nonenymatic browning of 



protein by glucose : Identification of glucose and 
other carbohydrate as possible precursor of 
pentosidine in vivo. J Biol Chem 266 : 11654- 
11660, 1991. 

18) Fu MX. Requena JR, Jenkins AJ et ah The 
advanced glycation end product, Afe-( carbox 
ymethyl ) lysine, is a product of lipid peroxida- 
tion and glycoxidation reactions J Biol Chem 
271 : 9982-9986, 1996. 

19) Uchida K. Toyokuni S. Nishikawa K et al ; 
Michael addition -type-4— hydroxy -2- nonenal 
adducts in modified low-density lipoproteins : 
markers for atherosclerosis. Biochemistry 33 
12487-12494, 1994. 

20) Toyokuni S, Uchida K, Okamoto K et al : 
Formation of 4 -hydroxy-2- nonenal -modified 
proteins in the renal proximal tubules of rats 
treated with a renal carcinogen, f rric 
nttrilotriacetate. Proc Natl Acad Sci USA 91 : 
2616-2620. 1994 

21) Yla-Herttuaa S, Palinski W, Rosenfeld ME et 
al : Evidence for the presence of oxidatively 
modified low density lipoprotein in atheroscJer- 
otic lesions of rabbit and man. J Clin Invest 84 ; 
1086-1095, 1989. 

22) JhonRodes. Covalent chemcal events in immune 
induction : fundamental and therapeutic aspects. 
Immunol Today 9 : 436-, 1996. 

23) Takeda A, Yasuda T. Miyata T et al : Advanced 
glycation end products in aging and Alzheimer's 
disease brain. Neurosci Letter 221 : 17-20, 1996. 

24) Horie K, Miyata T. Yasuda T et al : Immunohis- 
tochemical localization of advanced glycation 
end products, pentosidine and carboxymethyl- 
lysine, in lipofuscin pigments of Alzheimer's 
disease and aged neurons. Biochem Biophys Res 
Commun 263 : 327 — 332. 1997. 

25) Horie K. Miyata T, Maeda K et al : Immunohis- 
tochernical colocalization of glycoxidation 
products and lipid peroxidation products in 
diabetic renal glomerular lesions. J Clin Invest 
(is press) . 



